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INTRODUCTION 
Due to Australia’s close proximity to the 
equator New South Wales (NSW) has very 
high levels of solar ultra violet radiation 
(UVR) (Gies et al., 1997). A major effect of 
UVR is skin cancer. In Australia, new cases 
of skin cancer outnumber all other forms of 
cancer by more than three to one. Currently 
there are around 1,300 deaths each year 
from this disease, with 2,807 new cases of 
skin melanoma in NSW (The Cancer Council 
NSW and NSW Health Department, 2001). 
For adult males (20–54 years) melanoma of 
the skin is the most common form of cancer 
(Coates and Armstrong, 2000; Marks et al., 1993). 
The single most important modifiable risk 
factor for skin cancer is unprotected expo-
sure to solar ultraviolet radiation. A group at 
high risk of skin cancer is adults who have 
high cumulative exposure to UVR in the 
workplace. Outdoor workers are part of this 
high risk group and are targeted in the Skin 
Cancer Prevention Strategic Plan for NSW 
2001–2005 (The Cancer Council NSW and 
NSW Health Department, 2001). This study 
describes outdoor construction workers’ 
knowledge and sun protective behaviour 
associated with their risk of skin cancer. 
LITERATURE REVIEW 
Some studies were found that addressed 
outdoor workers in Australia (Dobbinson 
and Knight, 2001; Parisi et al., 1999; Kimlin 
et al., 1998; Airey et al., 1997; Green et al., 
1996; Wong et al., 1996; Girgis et al., 1994; 
Borland et al., 1991). These studies were 
carried out mostly in Queensland, with two 
in Victoria and another in NSW. Outdoor 
workers who participated included farmers, 
Telecom lines staff, and tradespersons. The 
focus of five of these studies was exposure 
to UVR (Parisi et al., 1999; Kimlin et al., 
1998; Airey et al., 1997; Green et al. 1996; 
Wong et al., 1996) with the remaining stud-
ies focusing on the effects of an interven-
tions on outdoor workers’ sun protective 
behaviour (Girgis et al., 1994; Borland et al., 
1991) and organisational change (Dobbinson 
and Knight, 2001). No study was found that 
had surveyed outdoor workers in NSW to 
assess their knowledge and sun protective 
behaviour associated with their risk of skin 
cancer. 
In Australia, sun protection precautionary 
measures were self-reported by a majority 
of people (82% of males and 83% of fe-
males) (Australian Bureau of Statistics, 
1999). Specifically in NSW, 59% of males 
protected themselves against the sun with a 
cap or hat, 38.6% applied sunscreen and 
54.2% reported having a skin check (NSW 
Health Department, 2000). Other Australian 
studies have shown males as a subgroup 
tend to spend more time in the sun and em-
ploy fewer sun-protective measures except 
for wearing a hat (Hill et al., 1992; Scholfield 
et al., 2001; Wentworth Area Health Service, 
2000). Hence, males in the community do 
not generally practise sun protection at ac-
ceptable levels.  
Unprotected sun-exposure has been found 
to be treated as advantageous where the 
prevalent perception correlates a tan with 
health, ‘looking sexy’ and ‘mood’ improve-
ment (Sahn, 1995). In such a context the in-
herent dangers that come with sun 
exposure are not always acknowledged. This 
attitude, if present in outdoor workers, 
would influence behaviour and further in-
crease their risk of skin cancer as resis-
tance to sun protection strategies has been 
found to be associated with a ‘sun’ culture 
(Dobbinson and Knight, 2001). 
In the occupational context of outdoor work-
ers, the implications of the high levels of 
sun exposure are an occupational health 
and safety concern that has legislative sup-
port in NSW. Recommendations for work-
place sun protection outlined in the Skin 
Cancer Prevention Strategic Plan for NSW 
2001–2005 are engineering controls includ-
ing provision and use of shade; administra-
tive controls including rescheduling work to 
less UV intense times; and personal protec-
tion including use of protective clothing and 
equipment such as long sleeved protective 
shirts and trousers, broad brimmed hats, 
OUTDOOR WORKERS AND SUN PROTECTION: KNOWLEDGE AND BEHAVIOUR 
THE AUSTRALIAN JOURNAL OF CONSTRUCTION ECONOMICS AND BUILDING VOL.2 NO.2   11 
sunglasses and sunscreen (The Cancer 
Council NSW and NSW Health Department, 
2001). Organisations, therefore, have a re-
sponsibility to support workers’ sun protec-
tion. Over the last five years local 
government and the construction industry in 
NSW have been targeted with the develop-
ment of policies and implementation of pro-
grams for sun protection (The Cancer 
Council NSW and NSW Health Department, 
2001). No evaluation of these programs was 
found. However, an evaluation of a program 
in Victoria aimed at achieving positive policy 
and behavioural changes in workplace set-
tings found 40% had a sun protection policy 
in place, 18% were developing a policy. Per-
sonal protective equipment was the most 
common strategy and changes to work 
schedules or training were less commonly 
provided. Problems were being experienced 
with compliance and policy implementation 
including resistance to the provision and use 
of protective clothing (especially in the heat), 
a sun culture and lack of awareness or de-
nial of the risks of UV exposure (Dobbinson 
and Knight, 2001). This suggests changing 
workplace culture may meet resistance and 
may require careful strategic planning. 
However, in Australia two studies have 
shown the sun protection behaviour of out-
door workers can be significantly increased 
(Girgis et al., 1994; Borland et al., 1991). The 
interventions used in the randomised con-
trol trial (Girgis et al., 1994) was an individ-
ual skin screening by a dermatologist and 
an education session, and in the quasi ex-
perimental study, a campaign using market-
ing techniques (Borland et al., 1991). This 
suggests that health education programs of 
similar design would be effective in achiev-
ing changes in the sun protective behaviour 
of outdoor workers. 
Information about skin cancer and sun pro-
tection provides people with the opportunity 
to understand the value of sun protection. 
According to the Skin Cancer Prevention 
Strategic Plan for NSW 2001–2005, mass 
media, particularly television advertising, 
has played an important role in the last 20 
years in raising and maintaining high levels 
of community awareness of the importance 
of sun protection (The Cancer Council NSW 
and NSW Health Department, 2001). Work-
Cover in NSW has been encouraging work-
places to adopt structures and practices to 
improve the safety and health of employees. 
A resultant acceptance and use of protective 
clothing has been attributed to this interven-
tion (The Cancer Council NSW and NSW 
Health Department, 2001). No study was 
found that reported outdoor workers’ level 
of awareness of the dangers of skin cancer 
as measured by knowledge and sun protec-
tive work behaviour.  
METHOD 
Design: A survey design using question-
naires was used to determine outdoor 
workers level of awareness of the dangers 
of skin cancer as measured by knowledge of 
and attitudes to skin cancer and sun protec-
tion behaviour.  
Sample: Outdoor workers (n=142) working 
on construction sites in northwest and 
western Sydney who consented to complete 
the questionnaire formed the convenience 
sample. Only a few workers who were ap-
proached declined to join the study, usually 
giving tight schedules as the reason. 
Instrument: A short close-ended question-
naire was designed to address behaviour 
(nine items), shade equipment (one item), 
sources of information (two items) and 
knowledge (six items) to determine, respec-
tively, use of protective measures and shade 
equipment available, sources of information 
and basic knowledge of skin cancer and sun 
protection. Some items were adapted from 
the 1997 NSW Health Survey Questionnaire 
(NSW Health Department, 2000) and others 
were developed based on study findings 
(Moehrle et al., 2000; Rosenthal et al., 1988). 
The questionnaire was deliberately designed 
to take no more than five minutes to admin-
ister to each worker on site. 
Data Collection Procedure: At each site 
workers who volunteered to join the study 
most usually requested that each item on 
the questionnaire be read to them whilst 
they continued to work. They then indicated 
their responses, which were recorded by the 
research assistant.  
Data Analysis: Frequencies and percentages 
were used to summarise responses to 
questionnaire items. 
RESULTS 
Of the 142 outdoor construction workers 
who participated in the study, 139 were 
males and three were females. Respon-
dents were from a variety of trades includ-
ing bricklaying, plumbing and painting and 
most were in the 31 to 40 years age range.  
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Table 1: Frequencies and percentages for sun protective behaviour at work  
Item Never 
f = (%) 
Occasionally  
 f = (%)  
Frequently 
 f = (%) 
Always 
 f = (%) 
Wore a 
brimmed hat 
50 (35) 15 (11) 17 (12) 60 (42) 
Wore a  
baseball cap 
59 (41) 27 (19) 18 (13) 38 (27) 
Wore  
sunglasses 
27 (19) 28 (20) 30 (21) 57 (40) 
Wore a sleeved 
shirt# 
107 (75) 19 (13) 4 (3) 11 (8) 
Used sun  
lotion# 
35 (25) 57 (40) 19 (13) 30 (21) 
Used a shade 
device# 
122 (86) 12 (9) 6 (4) 1 (1) 
# 1 non response present 
Twenty six percent reported getting sun-
burnt frequently/always, 48% occasionally 
and 25% never. 
Sun protective work behaviours reported by 
workers showed they frequently/always 
wore a brimmed hat (56%), a baseball cap 
(50%), sunglasses (61%), sleeved shirt 
(11%), sun lotion (34%) and used a shade 
device (5%) to protect themselves against 
UVR (See Table 1). Workers showed they did 
not exclusively use a brimmed hat or a cap 
at work but were inclined to use them inter-
changeably. Other protective behaviour re-
ported was the use of machinery fitted with 
a shade device (14%), awareness of the UV 
index in the daily weather report (65%) and a 
skin check in the last 12 months (33%). 
Nineteen percent of the workers had previ-
ously had a skin lesion removed. 
Workers showed they knew working without 
sunglasses caused eye damage (85%), their 
risk of skin cancer was increased by work-
ing in middle of the day (94%), and important 
areas to cover are head and chest (82%). 
However, fewer workers knew sweating in-
creased their risk of sunburn (43%). Forty 
four percent of workers considered a tanned 
body was healthy and 72% stated a tan im-
proved appearance. Sources from which 
workers had received information about skin 
cancer were television (78%), radio (0%), 
newspaper (35%) with others being pam-
phlets (6%), local doctor (4%), parents (4%) 
and WorkCover (3%). However, only 44 % 
reported receiving information about skin 
cancer recently, that is during the last year.  
Discussion 
The main findings showed some form of 
head apparel and sunglasses were the most 
common sun protection used by workers. 
However, their use was not as high as would 
be desirable. About a third applied sun lo-
tion and there was only poor use of sleeved 
shirts and shade devices. The low use of sun 
lotion may be attributed to workers’ percep-
tion that it could be harmful. A comment 
from one worker reflects this view, “Sun-
screen is more unhealthy for you than skin 
damage … accumulates in liver. So I won’t 
wear it.” Application of sunscreen by males 
was similar to that reported in NSW Health 
Survey (1997) with the use of a cap or hat 
being slightly below (NSW Health Depart-
ment, 2000). This suggests male sun protec-
tion behaviour has altered little in the last 
five years. Personal strategies employed by 
outdoor workers need to be increased to 
reduce high cumulative exposure in the 
workplace. 
Workers’ knowledge of sun protection and 
risk was on the whole quite high which may 
reflect information they had received about 
skin cancer mostly from television, radio 
and the newspaper, respectively. The re-
cency of receiving this information was less 
than desirable as just below half had re-
ceived this information in the last year. 
Knowledge, however, did not directly trans-
late into sun protective behaviour. In addi-
tion, nearly three-quarters of the workers 
reported some episodes of sunburn and a 
marked number of workers perceived a tan 
to be healthy and attractive. Workers com-
mented for example that “…it’s healthy 
OUTDOOR WORKERS AND SUN PROTECTION: KNOWLEDGE AND BEHAVIOUR 
THE AUSTRALIAN JOURNAL OF CONSTRUCTION ECONOMICS AND BUILDING VOL.2 NO.2   13 
‘cause when you look good, you feel good.” 
and “A tanned body is healthy. We’re in Aus-
tralia!” This suggests there is some resis-
tance to the acknowledgement of the 
importance of the information received. 
Worker resistance similar to this was previ-
ously found by Dobbinson and Knight (2001) 
and Borland et al. (1991). Such resistance 
may be due to factors such as a lack of mo-
tivation and a competing value or norm such 
as the ‘bronze image’ culture. 
The receipt of skin checks by a third of the 
workers in the last year indicates some en-
gagement in screening activities. Skin 
checks reported by workers were much 
lower than that reported by males in NSW in 
1997 (NSW Health Department, 2000). A 
higher uptake of skin screening in these 
workers needs to be encouraged through 
health education programs in the workplace 
that are aimed at workers accepting re-
sponsibility for their own risk assessments. 
Accessing workers directly on site was 
found to be most successful. Prior to this an 
initial distribution approach was attempted 
through the head offices of main construc-
tion firms operating in the area, however, 
this was not successful, largely due to the 
subcontracting of work by these firms. The 
use of a short questionnaire was found to 
elicit strong participation from workers. Ad-
ditional items to consider in future ques-
tionnaires could include the estimated 
period of time employed as outdoor worker, 
daily average working hours and details of 
time of day exposed to sun. This would pro-
vide insight into workers’ cumulative expo-
sure risk. Items from other questionnaires 
and studies addressing sun protection were 
used; however, the validity and reliability of 
the questionnaire were not tested. The gen-
eralisability of the findings to all outdoor 
workers is restricted as a convenience sam-
ple and only one type of outdoor worker was 
included. 
Despite the limitations of this survey it can 
be considered that outdoor construction 
workers need to improve patterns of sun 
protective behaviour in the workplace. It is 
recommended that research needs to be 
planned to address issues that outdoor 
workers have with using sun protective 
strategies. Such studies need to provide fur-
ther insight and understanding of outdoor 
workers and sun protection to inform future 
health promotion programs. Such programs 
maybe more effective if they are imple-
mented on actual construction sites and 
include strategies that actively coach work-
ers to use better sun protective practices. 
Ethics approvals for this study were ob-
tained from The University of Western Syd-
ney Human Research Ethics Committee.  
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